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© Composite meat product and method for the manufacture thereof. 

® The invention relates to a composite meat prod- 
uct consisting of meat parts which are bonded to 
each other by means of a gel consisting essentially 
of fibrin. 

The invention relates further to a method for the 

manufacture of composite meat products in which 

raw meat parts are mixed with a solution containing 

fibrinogen in a concentration of at least 10 mg/ml 
rjand a catalytic quantity of thrombin, the mixture is 
^ given a desired shape and is kept in said shape until 
1ft the raw meat parts are bonded to each other. 
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Composite meat product and method for the manufacture thereof 



The invention relates to a composite meat 
product consisting of meat parts which are bonded 
to each other by means of a protein gel. The 
invention also relates to a method for the manufac- 
ture of composite meat products in which raw meat 
parts are mixed with a protein solution and the 
mixture is given a desired shape. 

Composite, for the most part restructured, meat 
products and methods for the manufacture thereof 
are known. These involve the use of pieces of meat 
which are produced during the carving out of car- 
case parts in the meat-processing industry or in 
butchers* shops. These pieces are too small to be 
sold separately, but the quality thereof is usually so 
good that the processing of such meat parts into 
minced meat is not economically justified but the 
production of more highly valued, restructured pro- 
ducts therefrom is. 

Such meat products, which consist of meat 
parts which are bonded to each other by means of 
a protein get, are, for example, known from US 
Patent Specifications 3,076,713 and 4,377,597. ft is 
reported therein, for example, that meat parts and a 
fairly large quantity of salt are mixed with each 
other for a long time. Under these circumstances a 
sticky exudate is produced on the surface of the 
meat. If the mixture, placed in a mould, is heated, 
the protein in the exudate coagulates, as a result of 
which a coherent meat product is formed. J. Food 
Science 42 (1977), pages 1603-1605 deals with the 
bonding of small pieces of meat by means of a gel 
consisting of the meat proteins myosin and/or ac- 
tomyosin, which get is also obtained by heating. 

A method for the production of restructured 
meat products, in which raw meat parts are com- 
minuted by machine and then mixed with a protein 
solution and the mixture is given a desired shape 
is, for example, known from US Patent Specifica- 
tion 4,363,822. According to the method described 
therein, small pieces of raw meat, together with the 
exudate obtained therefrom, are pressed into a 
mould and frozen. The product is marketed in the 
frozen state. 

The present invention relates to a composite 
meat product the meat parts of which are raw 
meat parts which are bonded to each other by 
means of a gel essentially consisting of fibrin. The 
bonding of the separate meat parts in the present 
meat product is not produced only after the meat 
product has been heated, but is present already in 
the raw meat product without recourse having to be 
made to (deep) freezing. 



The invention also relates to a method for the 
manufacture of composite meat products in which 
raw meat parts are mixeed with a protein solution 
and the mixture is given a desired shape. In the 

5 method according to the invention a protein solu- 
tion is used which contains fibrinogen in a con- 
centration of least 10 mg/ml and a catalytic Quan- 
tity of thrombin. The mixture is then kept in the 
desired shape until the raw meat particfes have 

io been bonded to each other. 

Although the presence of fibrinogen and throm- 
bin in the protein solution is sufficient to form a gel, 
it is desirable that the protein solution contains also 
catalytic quantities of transaminase (fibrin-stabiRz- 

75 ing factor or blood-clotting factor XIII) and calcium 
ions in order to obtain a good bonding of the raw 
meat parts. The fibrin-stabilizing factor effects, in 
the presence of calcium ions, a linking of fibrin 
molecules among themselves and of fibrin to cof- 

20 lagen molecules in the meat as a result of which a 
stronger gel is produced and a good bonding is 
promoted. Calcium ions are naturally present in 
sufficiently high concentration in blood plasma and 
meat for the above-named linking of molecules. 

25 Mostly, however, calcium-bonding components are 
used as an an ti -clotting agent for the blood from 
which fibrinogen is isolated, and the blood, the 
plasma of which is used as the solvent medium for 
fibrinogen. Depending on the type and the con- 

30 centration of a calcium-bonding component which 
is present the free calcium ion concentration may 
then be fairly low during the bonding of meat 
according to the method of the present invention. 
Therefore addition of calcium ions as a calcium salt 

35 to the protein solution may then take place for the 
sake of certainty. Because fibronectin is also in- 
volved in the linking by means of the fibrin-stabiliz- 
ing factor, the presence of this substance in the 
protein solution may contribute to the bonding of 

m the gel to the meat parts. 

The fibrinogen concentration in the protein so- 
lution is limited by the solubility of the fibrinogen, 
which is approximately 80 mg/ml. To prevent 
precipitates or obstructions in the pipes of the 

45 equipment used, it is desirable to use a concentra- 
tion of at most 60% of the saturation concentration. 
A concentration of 40-45 mg/ml of fibrinogen gives 
excellent results. 

To the protein solution a catalytic quantity of 

so the enzyme thrombin is added. The bonding pro- 
ceeds the more rapidly, the higher the thrombin 
concentration is. In general the protein solution 
should contain at least 1 NlH unit of thrombin per 
100 mg of fibrinogen. Preferably a protein solution 
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having a thrombin concentration of 3-6 NIH units 
per 100 mg of fibrinogen is used, in this case the 
time for gel formation is approximately 5 minutes, 
while maximum bonding is achieved after a few 
hours. 

The protein solution may be a solution of 
fibrinogen and thrombin and optionally the other 
above-named substances in water, in a salt solution 
or in a buffer. The salt solution and buffer may 
contain at most 1 mol of common salt per litre. If a 
buffer solution is used, this may be, for example, a 
phosphate buffer with a pH of at least 5, preferably 
of 7.0-8.0. 

It is advantageous to use blood plasma as the 
protein solution with a fibrinogen concentration in- 
creased to at least 10 mg/mi. The use of plasma is 
advantageous because plasma contains not only 
fibrinogen but also other substances which have an 
influence on the conversion of fibrinogen to fibrin 
and the linking of the fibrin formed to the bonding 
tissue (collagen). Thus, plasma contains the fibrin- 
stabilizing factor already mentioned above which 
links fibrin molecules to each other and to the 
connective tissue. The animal species from which 
the plasma is derived may be the same as that of 
the meat to be bonded but this is not necessary for 
the bonding. 

In performing the method according to the in- 
vention the raw meat parts are simply mixed with 
the protein solution and the whole is arbitrarily 
shaped. 

By means of the method according to the 
invention a high-grade product can be made from 
small pieces of raw meat, the quality fo which is 
too high to process them into minced meat. In this 
connection It is possible to start from one type of 
meat, but also from a mixture, such as barbecue 
meat, and to bond it to form one raw meat part. 
Another important application of the present inven- 
tion is in the manufacture of rolled meats. If the 
parts of a rolled meat to be bonded to each other 
are treated in the raw state with the protein solution 
described above a good bonding is obtained, which 
is also retained after roasting. In this case a rolled 
meat is obtained which in the roasted state does 
not fall apart on cutting. 

The fibrinogen required in the method accord- 
ing to the invention is a commercial product which 
is prepared from animal plasma by means of pre- 
cipitation. The conditions for precipitation are cre- 
ated by adjusting varying temperatures, alcohol 
concentrations, salt concentrations and/or pH val- 
ues. The precipitates are obtained by filtration or 



centrifugation. The fibrinogen may be derived from 
the same species of animal as that of the meat 
parts to be bonded, but this is not essential for the 
bonding. 

5 The thrombin is also a commercial product 

which is prepared from mammalian plasma, in par- 
ticular bovine plasma. 

The method according to the invention may be " 
performed at tempeatures above freezing point to , 

io ' the temperature at which the thrombin and/or 
fibrinogen is denatured, in genera] at a temperature 
of 0°-55 e C. 

The term "meat parts" also means game and 
fowl parts as well as fish parts. 
75 The dimensions of the meat parts to be treated 
are not important. In general the invention will be 
applied to relatively small meat parts which cannot 
be sold separately. 

The invention is explained by reference to the 
20 following examples. 

Example I 

A fibrinogen solution and a thrombin solution 

25 were used for the bonding of small, raw meat parts 
having a weight of 20 to 50 gram derived from pig 
shoulder muscles. The fibrinogen solution contain- 
ed 50 mg of fibrinogen per ml and consisted of 
bovine blood plasma in whcih 60 mg of fibrinogen 

30 powder (total protein content 87%, fibrinogen con- 
tent 72.3%) per ml was dissolved. The thrombin 
solution was made by dissolving thrombin powder 
in 0.6 M calcium chloride solution to give a con- 
centration of 40 NIH units of thrombin per ml. 

35 A mixture of 180 ml of fibrinogen solution and 

12.6 of thrombin solution was used for bonding 3 
kg of the above-named meat parts. The small 
pieces of meat, having a temperature of 10°C, 
were mixed for this purpose with the 

40 fibrinogen/thrombin solution and transferred within 
5 minutes to a trough-shaped container (30 x 10 x 
12 cm), air inclusions between the small pieces 
being avoided as much as possible. The whole was 
set aside for a night in a cooled room (0. 4*C) in 

45 order to obtain a good gel and bonding. The com- 
posite and shaped meat product was removed on 
the following day from the container and cut into 
slices 1.5 to 2 cm thick.The bonding in these slices 
was sufficiently strong and stable for further pro- 

50 cessing as a fresh meat product. 
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Example II 

The bonding method for fresh meat using 
fibrinogen and thrombin was used in the prepara- 
tion of rolled beef. After removal of membranes of 
the covering of the upper rump which was still 
present, the said muscle meat was salted and 
seasoned. The surface was then moistened with 
the fibrinogen/thrombin solution as described in 
Example I. The part of the meat which was on the 
outside after rolling up was not moistened. Approxi- 
mately 125 mi of bonding medium was used for 2 
kg of meat 

After rolling up, tightly binding with string, and 
allowing to bond at 0 to 4° C for one night a 
strongly bonded rolled meat was obtained which 
after roasting could be cut into well bonded slices. 
This applied both to thin slices (1 to 2 mm) and to 
thick slices (1 to 1 .5 cm). 

Claims 



1. Composite meat product consisting of meat 
parts which are bonded to each other by means of 
a protein gel, characterized in that the meat parts 
are raw meat parts which are bonded to each other 
by means of a gel essentially consisting of fibrin. 

2. Method for the manufacture of composite meat 
products, in which raw meat parts are mixed with a 
protein solution and the mixture is given a desired 
shape characterized in that the protein solution 
contains fibrinogen in a concentration of at feast 10 
mg/ml and a catalytic quantity of thrombin and that 
the mixture is kept in the desired shape until the 
raw meat parts are bonded to each other. 

3. Method according to claim 2, characterized in 



that the protein solution also contains a trans- 
aminase (fibrin-stabilizing factor) and calcium ions. 

4. Method according to claim 2 or 3, characterized 
s in that the protein solution has a fibrinogen con- 
centration of 10-80 mg/ml. 

5. Method according to claims 2-4, characterized in 
that the protein solution contains at least 1 NIH unit 

to of thrombin per 100 mg of fibrinogen. 

6. Method according to claim 5, characterized in 
that the protein solution contains 3-6 NIH units of 
thrombin per 100 mg of fibrinogen. 

15 

7. Method according to claims 2-6, characterized in 
that the protein solution is blood plasma having a 
fibrinogen concentration increased to at least 10 
mg/ml. 

20 

8. Method according to claims 2-6. characterized in 
that the solvent of the protein solution is water or a 
salt solution. 

25 9. Method according to claim 8, characterized in 
that the salt solution contains at most 1 mol NaCi 
per litre. 

10. Method according to claim 8, characterized in 
30 that the salt solution is a buffer solution having a 

pH of at least 5. 

11. Method according to claim 10, characterized in 
that the buffer solution has a pH of 7.0-B.0. 

35 

12. Method according to claim 2, characterized in 
that the method is carried out at a temperature of 
0-55°C. 

40 
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